Social stress affects circulating melatonin levels in rainbow trout.
In salmonid fishes there are indications that socially subordinate individuals avoid competition with larger, dominant fish by adjusting daily feeding and activity cycles. As in other vertebrates, the pineal organ and its hormone melatonin act as synchronizers of daily rhythms to the external light/dark cycle in salmonids. Social defeat may act as a potent stressor; inducing elevated glucocorticoid secretion and a general behavioral inhibition. Here, we show that social stress also affects circulating melatonin levels in rainbow trout, a species known to display strong dominance hierarchies both in the wild and under captive rearing. Subordinate individuals had significantly higher nighttime melatonin levels than dominant fish or controls. There was no effect of social rank on the much lower melatonin levels observed in animals sampled during the day. Correlations between circulating glucocorticoids and melatonin depended on circadian cycles as well as social context. This study suggests that altered melatonin production contributes to the physiological and behavioral profile of subordinate animals. Social status, and other determinants of the stress level of experimental animals, therefore should be taken into consideration as potential factors influencing the results from in vivo research on this hormone.